
Background: Intrathecal baclofen (ITB) delivered by programmable pump devices represents 
an important modality for long-term treatment of severe spinal spasticity. 

Objective: One of the serious adverse events is a withdrawal syndrome after sudden 
interruption of ITB delivery. In this study, we analyzed the frequency and severity of this 
complication. Treatment recommendations follow. 

Study Design: Case study

Setting:  Academic medical center.

Methods: A total of 54 ITB pumps were successfully implanted in 39 patients with severe 
intractable spasticity (24 with spinal cord injury, 15 with multiple sclerosis, 24 men, age range 
21 – 59 years). 

Results: Eight patients developed a withdrawal syndrome on total a daily dose of ITB 
between 90 – 420 µg/day. Seven patients had catheter-related complications. In one patient, 
pump failure was observed due to its corrosion. Within the group, baclofen withdrawal 
syndrome occurred once in 20.1 pump-years counted out of 160.4 pump-years of ITB 
treatment. 

Limitations: Small sample size.

Conclusions: ITB withdrawal syndrome is a rare but life-threatening event and prompt 
diagnosis before treatment initiation is critical. The reported events were mostly mild due 
to the acute treatment regime and probably due to a lower dose of ITB. A prerequisite for 
successful ITB treatment is a deep knowledge of complications and their prompt management 
in the hands of a multidisciplinary team in specialized centers. 
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In severe spasticity with resistance to oral drugs and/
or their severe side effects, intrathecal baclofen (ITB) 
has been used for clinical management of muscle 

hypertonia of spinal and supraspinal origin (1-4). 
Despite generally favorable outcomes and the relative 
safety of this method (5-7), complications associated 
with ITB may occur during the testing period, pump 

implantation, and follow-up with the pump refill 
(8-9). Possible ITB complications can be divided into 
drug side effects (drug-related complications, e.g., 
overdose, excessive weakness, drowsiness, withdrawal) 
and complications resulting from implantation and 
failure of the system (procedure- and device-related 
complications) (10-11).
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according to the clinical efficacy was applied through 
lumbar puncture at the L3-5 vertebral level mostly in SCI 
and MS patients who were wheelchair-bound. A single 
bolus always had an interval of 24 hours from the next 
administration. In MS patients with Expanded Disability 
Status Scale (EDSS)  less than 7 and in ambulatory SCI 
patients, continuous intrathecal delivery through a spi-
nal catheter was used, starting with an initial baclofen 
dose of 2 – 3 µg/hour. This method allowed for better 
assessment of the patient response to a short-term 
continuous delivery of baclofen. At the time of testing 
no one had acute infections or other serious internal 
disease, and no pressure ulcers. Patients with at least 2 
points decrease on the Modified Ashworth scale after 
the test dose were accepted for treatment with the ITB 
pump delivery system.

An intrathecal catheter and pump were implanted 
by a neurosurgeon. The catheter was positioned be-
tween T8 and T10 as recommended in spinal spasticity 
(16). Implantation technique was guided by skillful neu-
rosurgeon in an operating room. Under general anes-
thesia, baclofen pump system was implanted bellow the 
skin on one side of the lower abdomen. The pump was 
connected to the catheter which was tunneled beneath 
the skin into the intrathecal space. Top of the spinal cath-
eter was usually positioned around the T8-10 vertebra 
level. The final position was confirmed by x-ray skiascopy 
in the operating room. Patients spent a few days in the 
hospital in order to establish the clinically effective dose 
of baclofen. Baclofen was gradually increased by about 
10 to 20% for 24 hours to achieve an optimum dose (16). 
Most patients had stitches removed after 7 – 10 days. 
Patients were subsequently regularly followed up for 
clinical evaluation and refilling of the pump according 
to baclofen dosage. All patients receiving ITB therapy 
and their caregivers were advised of the importance of 
keeping scheduled refilling visits and were educated on 
the early symptoms of baclofen withdrawal.

Patients with suspicion of acute baclofen withdraw-
al (sudden increase of spasticity, pruritus, agitation, 
fever) were immediately investigated at the emergency 
room or hospitalized in the intensive care unit after the 
first onset of symptoms. Appropriate diagnosis of sud-
den interruption of ITB delivery due to catheter or pump 
complications was proved by intrathecal baclofen bolus 
dose, x-ray, computed tomography (CT), rotor test, and/
or neurophysiologic assessment (H-reflex study) (Table 
2). The H-reflex was obtained after the stimulation of 
the tibial nerve at the fossa poplitea with surface elec-
trodes attached over the soleus muscle.

Any complication resulting in sudden interrup-
tion of ITB delivery may result in a severe baclofen 
withdrawal syndrome (12-14). This serious adverse 
event can be life threatening and its recognition is an 
important part of the ITB delivery management (15). 
Baclofen withdrawal syndrome is usually characterized 
by a sudden increase of spasticity, pruritus, hyperther-
mia, autonomic dysregulation, epileptic seizures, coma, 
rhabdomyolysis, disseminated intravascular coagula-
tion, and multisystem organ failure (Table 1). Appropri-
ate diagnosis before treatment initiation is critical as 
therapies utilized to manage complications associated 
with acute baclofen withdrawal may require institution 
of mechanical ventilation and additional neurocritical 
care expertise.

The aim of this study is to provide an overview of 
ITB withdrawal syndrome analyzing the frequency and 
severity of this complication and its course with the 
diagnostic process and treatment. 

Methods

From 2003 until now, in the Department of Neurol-
ogy, Third School of Medicine at Charles University, we 
have been testing a group of 54 patients (32 men, age 
range 18 – 56 years) with severe generalized spasticity 
of different etiology who did not respond sufficiently 
to physiotherapy and oral medication. Twenty-three 
patients suffered from multiple sclerosis (MS) and 31 
patients had chronic spinal cord injury (SCI). All patients 
were familiar with the risks of intrathecal baclofen 
delivery during the testing period, pump implantation, 
and follow-up with pump refill. All of them signed an 
informed consent. This study was approved by the IRB 
at our institution.

Spasticity was evaluated clinically by commonly 
used clinical scales such as the Modified Ashworth scale. 
A single bolus of 50 – 75 – 100 µg of baclofen (Lioresal 
Intrathecal, Novartis, sterile dilution of 100 µg in 1 mL) 

Table 1. The main symptoms of  acute baclofen withdrawal 
syndrome.

Return of spasticity 

Agitation, disorientation, hallucinations, confusion, memory 
impairment

Pruritus without any rash, paresthesia, autonomic dysfunction 

Dizziness, nausea, tremor, anxiety, psychosis, mania

Seizure, delirium, insomnia, fluctuation of consciousness

Hypotension, tachycardia, hyperpyrexia

Rarely rhabdomyolysis with multiple organ failure and death
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Results

A total of 54 ITB pump systems have been implant-
ed in 39 patients (24 men, age range 21 – 56 years, 5x 
Synchromed EL and 49x Synchromed II, Medtronic Inc; 
Minnesota, MN, USA), representing 160.4 pump-years. 
Mean follow-up time was 39 months (range 6 – 121 
months). The total number of complications was 24 out 
of 54 ITB pumps (44%), mostly connected with catheter 
complications (26%) (Table 3).

Eight patients developed baclofen withdrawal 
syndrome on a total daily dose of ITB in the range of 
90 – 420 µg/day (average of 189 µg/day) (Table 4) In this 
group of patients, baclofen withdrawal syndrome oc-
curred once in a total of 20.1 years of ITB treatment. 

The degree of spasticity in the lower limbs in-
creased up to 3 or 4 according to Modified Ashworth 
Scale (MAS) in all patients but one, when suspicion of 
baclofen withdrawal was aroused. Only one patient 
(patient 4) developed muscle hypertonia of MAS 2. The 
symptoms started between 18 – 48 hours after sud-
den interruption of baclofen delivery. The time delay 
between the onset of withdrawal symptoms and being 
seen by a physician at the emergency room was in a 
wide range: immediately after the onset (patients 5, 7), 
6 – 8 hours (patients 1 – 3, 6), and 5 – 7 days (patients 
4, 8). The diagnosis of ITB withdrawal was confirmed as 
soon as possible, usually on the day of admission or in 
the next 2 days. 

Patients developed mostly mild symptoms of ITB 
withdrawal syndrome which started up to 18 – 48 hours 
after sudden baclofen interruption and lasted for 36 – 
48 hours. All patients suffered from a severe increase 
of spasticity or muscle spasms. Three of them were 
agitated and had pruritus without any rash. All patients 
were continuously monitored for vital functions at an 
intensive care unit and immediately received oral ba-

clofen with 10 to 25 mg of oral baclofen 4 times daily,  
up to the maximum baclofen dose of 150 mg/day, 
and/or parenteral diazepam with 5 mg 4 times daily 
or continuously as 1 – 2 mg/hour. Patient 7 received a 
single bolus of baclofen of 100 ug at the beginning of 
withdrawal symptoms by pump programming. All pa-
tients were treated without any mechanical ventilation 
support. All of them completely recovered up to 3 days 
after the onset of baclofen withdrawal syndrome. 

The diagnosis of baclofen withdrawal syndrome 
was proved immediately after plain radiography (Fig. 
1) in patients 1, 4, 6, and 8 and clinically after a hu-
man error in patient 7. In the others, the diagnosis 
was proved within the next 2 days. In patient 3 the 
pump failure was proved after rotor test using x-ray. 
In patient 2 we put contrast liquid into the access side 
port of the ITB pump and visualized an abnormal leak 
in the spinal segment by fluoroscopy and CT scanning 
(Fig. 2). Six patients had catheter-related complications 
(disconnection, malposition, and breaking), 4 of them 
proved by plain radiography and in one case by CT scan 
(see Table 4). When baclofen has been delivered intra-
thecally, H-reflex has disappeared (17). In 5 patients, 
H-reflex was again recordable from the soleus muscle 
as a marker of ITB absence into the cerebrospinal fluid. 

In 2 patients baclofen withdrawal syndrome was 
identified only clinically. In patient 7 the content of the 
catheter was accidentally not emptied during the pump 
reimplantation due to end of the battery life where it 
is recommended to aspirate at least 2 mL of cerebro-
spinal fluid. In the other one (patient 5), the symptoms 
of withdrawal syndrome developed after the pump 
reimplantation. During the surgical revision a kink 
in the catheter of the pump segment was identified 
because of too tight stitching around the catheter. All 
patients but one received surgical treatment when the 

Table 2. Recommendations for diagnostics of  acute baclofen withdrawal syndrome.

History and careful clinical examination (spasticity due to MAS)

Vital signs (temperature, heart rate, blood pressure, respiratory rate) 

Empty the reservoir and check the aspirated volume with pump pre-programming

Program a single bolus of 50 ug of baclofen

H-reflex (before and one hour after single baclofen bolus)

Plain radiography of the whole pump system (including rotor test for pump function)

Empty the catheter via the side access port and add contrast liquid under fluoroscopy

CT scan and CT with contrast liquid for better visualization

Radionuclide scintigraphy with serial sequential scanning after 24 h, 48 h, 72 h

Magnetic resonance imaging up to 3 Tesla

Table 3. Complications in group of  54 ITB 
pumps.

Catheter problems 14

Pump explantation 2

CSF leakage 2

Seroma 1

Infection 4

Skin dehiscence above the pump 1

Total 24
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withdrawal syndrome was resolved. 
Spasticity was again managed by 
oral medications and rehabilitation 
as in the time before the first pump 
implant. Usually, catheter replace-
ment was scheduled up to 2 – 3 weeks 
after baclofen withdrawal syndrome. 
In patient 5, revision was carried out 
on the fifth day after pump implanta-
tion. Patient 3 underwent an acute 
pump reimplantation 48 hours after 
baclofen withdrawal syndrome and, 
subsequently, the broken pump was 
sent to Medtronic for their expertise 
and they identified the pump corro-
sion (Fig. 3). 

discussion

One of the serious adverse events 
of continuous 24-hour intrathecal 
baclofen administration is the with-
drawal syndrome after sudden inter-
ruption of ITB delivery. This event is 
a life-threatening complication in pa-
tients who are long-term dependent 
on ITB for spasticity control. In this 
study, the reported events were less 
frequent and mostly mild due to the 
acute treatment regime and relatively 
low daily dose of ITB.

ITB therapy has been shown to 
be efficacious by numerous studies; 
however, a variety of complications 
and side effects connected with ITB 
treatment may occur (10,11,18,19). 
Approximately 20 – 40% of patients 
with implanted pumps experience dif-
ferent types of complications (5,17). 
The most frequent complications are 
catheter malfunctions, infections and 
CSF leaks (5, 11,17-18). In MS and SCI, 
an ITB complication rate of 1% per 
month has been reported mainly due 
to catheter-related problems (9). 

Patients treated by ITB pump de-
livery had higher cerebrospinal fluid 
concentrations following intrathecal 
administration and abrupt cessation 
of ITB administration (e.g., pump 
malfunction, infected hardware, etc.) 
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Fig. 1. Malposition of  the spinal catheter below the skin (x-ray). A-sagittal scan, B- axial scan

A B

Fig. 2. Disconnection of  the spinal catheter shown by CT 
scan with contrast liquid delivered by side port of  the pump.

can result in a rapid onset of acute baclofen withdrawal 
syndrome (20-23). More of them often occur after hu-
man error (defective filling of the pump, bad program 
settings, inappropriate change in baclofen concentra-
tion), catheter problem (occlusion, disconnection, kink, 
break, or catheter dislocation out of the intrathecal 
space), or pump failure (insufficient or no dosage) 
(16,18). Occasionally, as a human error, it can occur dur-
ing pump refilling when baclofen is accidentally filled 
into the pump pocket and not in the pump reservoir 
and normal programming is set but the reservoir runs 
empty. 

Baclofen withdrawal syndrome may begin imme-
diately within the first 2 days, initially presenting with 
severe rebound of spasticity and pruritic symptoms as 
we observed in all of our patients. The main symptoms 
of baclofen withdrawal syndrome are sudden increase 
in spasticity, itching without any rash (pruritus), hyper-
thermia, headache, agitation, disorientation, halluci-
nations, autonomic dysregulation, epileptic seizures, 
coma, and rhabdomyolysis (Table 2). In severe cases the 
rhabdomyolysis with disseminated intravascular coagu-
lation and multisystem organ failure can lead to death 
(13). These symptoms are likely due to a sudden removal 
of baclofen-mediated GABA-B inhibition of the central 
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nervous system. Severe baclofen withdrawal syndrome 
may present with broader, systemic symptoms mimick-
ing other syndromes such as autonomic dysreflexia, 
sepsis (24), serotonergic and neuroleptic malignant 
syndromes (25), and malignant hyperthermia. Clinical 
symptoms in our patients were mostly typical for ba-
clofen withdrawal syndrome and we had no problem 
with differential diagnosis. The acute management of 
severe ITB withdrawal syndrome always requires hospi-
talization in the intensive care unit with monitoring of 
vital signs. ITB withdrawal syndrome usually lasts less 
than 2 – 3 days; however, in rare situations symptoms 
can persist for several weeks (26-27). 

The main treatment goal is the quickest delivery of 
baclofen to the patient. In less severe ITB withdrawal 
syndrome, oral baclofen supplementum has been the 
most widely used method for treating withdrawal 
(15,20,21). If possible, it is prudent to use an external 
intrathecal catheter to provide bolus doses or an infu-
sion until the implanted pump can be repaired or re-
placed (28). A commonly used intrathecal bolus dose is 
50 µg. The most common adjuvant therapy for baclofen 
withdrawal is treatment with benzodiazepines. Other 
agents have varying degrees of success in the preven-
tion and treatment of baclofen withdrawal symptoms 
including propofol, cyproheptadine, and dantrolene 
(29). In mild symptoms of baclofen withdrawal syn-
drome (e.g., increased spasticity and itching) we recom-
mend symptomatic therapy with immediate admission 
to the hospital for observation in an intensive care 
unit until the symptoms disappear, as we practiced in 

our patients. The treatment should start immediately 
after the established diagnosis of baclofen withdrawal 
syndrome. The dosage of oral baclofen depends on ITB 
dosage, and usually starts with 10 to 25 mg of baclofen 
4 times daily, up to the maximum baclofen dose of 150 
mg/day. Diazepam parenteral can be added as 1 – 2 mg/
hour continuously. Our patients with acute baclofen 
withdrawal syndrome were treated successfully by this 
scheme with oral baclofen and parenteral benzodiaz-
epines. The symptoms in our patients were mild and 
none of the patients required any mechanical venti-
lation support. When severe symptoms of baclofen 
withdrawal occur, an acute admission to the intensive 
care unit is necessary for assessment of vital function 
support with monitoring of liver and kidney functions 
to avoid multiorgan failure. When rhabdomyolysis is 
observed, dantrolene could be used to inhibit increased 
muscle tone and hypermetabolic status.

Different techniques are used to diagnose the pres-
ence and/or cause of an ITB system malfunction (30,31). 
We recommend a sequence of diagnostic steps to find 
the cause of discontinuation of ITB therapy (Table 2). 
Complications associated with the catheter are the 
most common, up to 74%, as a dislocation, break, oc-
clusion, or disconnection (9,11,18,31-33). Obvious dis-
connection, malposition, migration, or breakage of the 
catheter is typically visible on plain radiographs. To de-
termine where a catheter problem is located, a contrast 
liquid is applied through the entrance into the side port 
of the pump system under the skiascopy. Before such 
procedure, the catheter content must be emptied by at 

Fig. 3. Pump corrosion (A, B).

BA
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least 2 mL of cerebrospinal fluid to prevent baclofen 
overdose. Then the contrast liquid is inserted and the 
integrity of the whole system is checked by x-ray. CT 
and CT myelography are helpful for better visualization. 
Magnetic resonance imaging (MRI) is important when a 
granuloma at the end of the catheter is suspected (34); 
however, in ITB treatment it is unlikely to be present 
(35,36). Radionuclide (Indium, Technetium) scintigra-
phy of ITB in the pump reservoir and subsequent trac-
ing through the catheter system into the cerebrospinal 
fluid may be useful in revealing catheter obstruction 
(37). Indium has a longer half-life and could be injected 
into the running pump. During that time, Indium is 
spread in the cerebrospinal fluid along the length of 
the spinal cord to the basal cistern of the brain. Scans 
are done every day for 3 days to assess the leakage 
from the catheter. More sensitive neurophysiological 
techniques, such as H-reflex measurement, appear 
promising as an adjunctive diagnostic technique (38). 
It is especially useful for the establishment of an early 
diagnosis of a catheter-related problem such as incom-
plete system disruption or microfracture. Sometimes 
no catheter problem can be documented by imaging 
techniques, but catheter replacement may still rectify 
the problem. When pump failure is suspected, the rotor 
test with a single bolus of baclofen is recommended at 
the smallest size within the shortest period of applica-
tion. To examine the position of the rotor, a plain radio-
graph of the pump rotor before the starting bolus and 
at the end of the bolus is necessary. Normal function of 
the rotor is ¼ turn of the pump. Possible causes of ITB 
delivery failure due to pump problems are connected 
to a low drug level in the reservoir or empty reservoir, 
rotor stall or computer error, mechanical damage, and 
battery failure (16). Rarely, repeated MRI can induce 
pump memory error (39). When the drug has lasted in 
the pump reservoir longer than permitted use of the 
drug (for Synchromed II more than 180 days), a pump 
corrosion may occur, which leads to malfunction of the 
system. It is recommended to use only one drug in the 
reservoir; however, a good experience with baclofen 
and morphine has been reported for treatment of pain 
and spasticity without any pump complication (40). 
Battery life of the pump is estimated to be up to 6 – 7 
years, and then it must be replaced. Unfortunately, in 
our patient, pump corrosion was observed after 5 years 
and 3 months without any problem with refills before.

Except for baclofen withdrawal syndrome, a ba-
clofen overdose belongs to another drug-related com-
plications connected to ITB administration (22). Acute 

baclofen overdose usually arises after human mistake 
during baclofen filling into the pump reservoir. The 
overdose may happened after a high dose of the drug, 
the change in concentration, the error in programming 
the pump, improper bridging dose of the drug. Symp-
toms of overdose include excessive weakness of muscles 
beginning in the lower limbs, fatigue, hypotension, 
sedation, sleepiness, dizziness, nausea and vomiting, 
seizures or coma requiring intensive care and assisted 
ventilation. Acute ITB overdose is managed with im-
mediate cessation of baclofen delivery through the 
system, reducing the baclofen load by cerebrospinal 
fluid aspiration and by providing supportive treatment 
in an intensive care setting. It is also recommended to 
use physostigmine, which regulates breathing difficul-
ties and somnolence (37). There is no specific antidote 
for reversing overdose symptoms. 

The most common complications during surgical 
implantation of a pump system include local bleeding, 
local tissue damage, leakage of cerebrospinal fluid and 
infection (38-40). The subcutaneous pocket around the 
pump leads sometimes to a fluid collection (seroma), 
which is usually absorbed within 1 – 2 weeks. If it 
persists longer a surgical revision is recommended. An-
other serious complication of ITB delivery is an infection 
which may occur after the pump implantation in any 
place of the implanted system. Severe infections could 
lead to removal of the whole pump system (38). There 
is a risk of sepsis, meningitis or meningoencephalitis; 
however, these events are rare (41). Quick identifica-
tion of infectious agents is recommended, followed by 
a high dose of microbe-specific antibiotics. The preven-
tive measures include sterile technique of pump system 
implantation and preventive intraoperative administra-
tion of antibiotics. Technical problems with puncture of 
intrathecal space can lead to leakage of cerebrospinal 
fluid. Blood patch of 15 – 20 mL of autologous blood 
in the epidural space to replace epidural perforation is 
recommended (39). Prevention of this complication is 
paramedian puncture approach and meticulous suture 
around the catheter to fix it up. 

The most common complications with a pump 
are its overflow, twisting, damage and battery failure. 
Foreig-body reaction has been reported as a very rare 
complication (42). Rarely, repeated MRI can induce 
pump memory error (43). Overloading of the pump 
may cause damage of the reservoir and overdose the 
patient. When a failure of the pump is suspected the 
rotor test with x-ray before and after baclofen bolus is 
performed to detect proper rotation of the pump rotor. 
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